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α1  ݑሺα1, β1ሻ, ݑሺβ1, α1ሻ ݑሺα1, β2ሻ, ݑሺβ2, α1ሻ 
α2  ݑሺα2, β1ሻ, ݑሺβ1, α2ሻ ݑሺα2, β2ሻ, ݑሺβ2, α2ሻ 
Table 1: Payoff Matrix 






























































































































































































































































































































































































































































































































































































































































































  Social Update() 
{ 
     if (random < e) 
          Pick random action with uniform probability; 
     else 
           choose the action with the highest Q value; 
           if there are multiple actions with maxQ 
                  randomly choose one of maxQ actions; 
 
Move to new state; 
Receive reward; 
Update Q-Value with previous state-action transition; 
Evaluate relationships and update local network with the HRN rule (only in the 




























































































algorithm with ݌ ൌ 0.1 and ݇ ൌ 12, meaning a lattice ring of ݇ ൌ 12 is generated, then with 
probability ݌ ൌ 0.1, links are rewired to a distant agent. Lastly a scale‐free network is 






























































































































































































































































































































































































































































































































































































Abramson, Guillermo, and Marcelo Kuperman. "Social Games in a Social Network." 
Physical Review, 2001. 
Albert, R., and Barb'asi A.L. "Statistical Mechanics of Complex Networks." Modern Physics, 
2002: 47-97. 
Aylett, R, S Louchart, and J Pickering. "A mechanism for acting and speaking for empathic 
agents." Autonomous Agents and Multi-Agent Systems Workshop. 2004. 
Barb'asi, A.-L., and R. Albert. "Scale-free characteristics of random networks: The 
topology of the World Wide Web." Physical Review, 2000: 69-77. 
Barto, R.S. Reinforcement Learning: An Introduction. Cambridge: MIT Press. 
Barto, Richard S. Sutton and Andrew G. Reinforcement learning : an introduction. 
Cambridge, Mass: MIT Press, 1998. 
Batagelj, Vladimir. Pajek. http://pajek.imfm.si/doku.php?id=pajek (accessed 04 12, 
2009). 
Bearden, J. Neil. "The evolution of inefficiency in a simulated stag hunt." Behavior 
Research Methods, Instruments, & Computers, 2001: 124-129. 
Bernoulli, D. "Exposition of a New Theory on the Measurement of Risk." Econometrica, 
1954: 22-36. 
Bishop, Christopher M. Pattern Recognition and Machine Learning. Springer, 2006. 
Brooks, H, et al. "Using agent-based simulation to reduce collateral damage during 
military operations." Systems and Information Engineering Design Symposium. 2004. 71 - 
77. 
Buchanan, B.G., and T.M. Mitchell. "Model Directed Learning of Production Rules." In 
Pattern-Directed Inference Systems, by D.A. Watermann and F. Hayes-Roth, 297-312. 
New York: Academic Press, 1978. 
Carely, Kathleen. ORA Software. http://www.casos.cs.cmu.edu/projects/ora/software.htm 
(accessed Febuary 15, 2009). 
Christensen, K, and Y Sasaki. "Agent-Based Emergency Evacuation Simulation with 
Individuals with Disabilities in the Population." Journal of Artificial Societies and Social 
Simulation, 2008. 
Delgado, Jordi. "Emergence of Social Convenetions in Complex Networks." Artificial 
Intelligence, 2002: 171-185. 
Dignum, F. "Autonomous Agents with Norms." Artificial Intelligence and Law, 1999: 1-15. 
Erdos, P, and A Renyi. On Random Graphs. Debrecen: 290-297, 1959. 
Erve, I., and A.E. Roth. "Predicting how people play games: reinforcement learning in 
experimental games with unique mixed equilibria." American Economic Review, 1998: 
848-881. 
Excelente-Toledo, C.B., and N.R. Jennings. "The Dynamic Selection of Coordination 
Mechanism." Journal of Autonomous Agents and Multiagent Systems, 2004: 55-85. 
Fararo, T.J., and M.H. Sunshine. A Study of a Biased Friendship Net. Syracuse, NY: 
Syracuse Univ. Press. 
Gmytrasiewicz, PJ., and S. Noh. "Implementing a Decision-Theoretic Approach to Game 
Theory for Socially Competent Agents." In Game Theory and Decision Theory in Agent-
Based Systems, by S. Parsons, PJ. Gmytrasiewicz and M. Woolridge, 97-118. Kluwer 
Academic Publishers, 2002. 
66 
 
Guth, Werner, and Reinhard Tietz. "Ultimatum Bargaining Behavior, A survey and 
comparison of experimental results." Journal of Economic Psychology, 1990: 417-449. 
Hamill, Lynne. "A Simple but more realistic Agent based model of a social network." 
Center for Research in Social Simulation, 2006. 
Jiang, Yichuan, and Toru Ishida. "A Model for Collective Strategy Diffusion in Agent Social 
Law Evolution." IJACAI, 2007. 
Jin, Emily, Michelle Girvan, and M. E. J. Newman. "The Structure of Growing Social 
Networks." Physical Review, 2001. 
Kaelbling, Leslie. "Reinforcement Learning: A Survey." Journal of Artificial Intelligence, 
1996: 237-285. 
Kahneman, D, and A Tversky. "Prospect Theory: An Analysis of Decision under Risk." 
Econometrica, 1979: 263-292. 
Kahneman, D. "Maps of Bounded Rationality: A Perspective on Intuitive Judgement and 
Choice." The Nobel Prizes Lecture, 2002. 
Kaminski, Marek M. Games Prisoners Play. Princeton: Princeton University Press, 2004. 
Keiki Takadama, Tetsuro Kawai, Yuhsuke Koyama. "Micro - and Macro-Level Validation in 
Agent-Based Simulation: Reproduction of Human-Like Behaviors and Thinking in a 
Sequential Bargaining Game." Journal of Artificial Societies and Social Simulation, 2008. 
Kim, S. "Intelligent Software Agents and buisness oriented application scenarios." 
Hidelberg, Germany: AOIS, 1999. 
Kimbrough. "Simple reinforcement learning agents: Pareto beats Nash in algorithmic game 
theory study." Information Systems and E-Buisness Management, 2005. 
Kittok, J.E. "Emergent conventions and the structure of multi-agent systems." In Lectures 
in Complex Systems, by L Nadel and D Stein. MA: Addison-Wesley, 1995. 
Lewis, D.K. Convention: A Philosophical Study. Cambridge: Harvard Univ. Press, 1969. 
Liljeros, F., C.R. Edling, L.A.N. Amaral, H.E. Stanely, and Y. Aberg. "The web of human 
sexual contacts." Nature, 2001: 907-908. 
Lynne Hamill, Nigel Gilbert. "A Simple but More Realistic Agent-based Model of a Social 
Network." Centre for Research in Social Simulation, 2006. 
Myers, DG. Intuition: Its Powers and Perils. New Haven: Yale University, 2002. 
Newmann, M.E.J. "The Structure and Function of Complex Networks." Society for 
Industrial and Applied Mathematics, 2003. 
Norling, E. "Folk Psychology for Human Modeling: Extending the BDI Paradigm." AAMAS. 
New York, 2004. 
Paoloa Rizzo, Manuela Veloso, Maria Miceli, Amedeo Cesto. "Goal-based personalities and 
social behaviour in believable agents." Applied Artificial Intelligence Journal, 1999: 239-
271. 
Prasnikar, Vesna, and Alvin Roth. "Considerations of Fairness and Strategy Experimental 
Data from Sequential Games." The Quarterly Journal of Economics, 1992: 865-888. 
Redner, S. "How popular is your paper? An emprical study of the citation distribution." 
Eur. Phys., 1998: 131-134. 
Robbins, H. "Some Aspects of the Sequential Design of Experiments." Bulletin of the 
American Mathematical Society, 1952: 527-535. 




Shoham, Y, and M Tennenholtz. "On the emergence of social conventions: Modeling, 
analysis and simulations." Artificial Intelligence, 1997: 139-166. 
Simon, H. "A Behavioral Model of Rational Choice." In Models o Man, Social and Rationl: 
Methematical Esays on Rational Human Behavior in a Social Setting. New York: Wiley, 
1957. 
Skyrms, Brian. The Stag Hunt and Evolution of Social Structure. Cambridge: Cambridge 
University Press, 2004. 
Steven Kimbrough, Ming Lu. "Simple reinforcement learning agents: Pareto beats Nash in 
algorithmic game theory study." Information Systems and E-Business Management, 2005. 
Takadama, Keiki. "Mico and Macro Level Validation in Agent-Based Simulation: 
Reproduction of Human-Like Behaviors and Thinking in a Sequential Bargaining Game." 
Artificial Societies and Social Simulation, 2008. 
Von-Neumann, J., and O. Morgenstern. Theory of Games and Economic Behavior. 
Princeton: Princeton University Press, 1944. 
Watkins, C.J. Learning from Delayed Rewards. Ph.D Thesis, Kings College, 1989. 
Watts, D.J. Small Worlds. Princeton: Princeton University Press, 1999. 
Younger, Stephen. "Reciprocity, Normative Reputation, and the Development of Mutual 
Obligation in Gift Giving Societies." JASSS, 2004. 
Zimmermann, Martin, and Victor Eguiluz. "Cooperation, Social Networks and the 
Emergence of Leadership in a Prisoners Dilemma with Adaptive Local Interactions." 
Physical Review, 2005. 
 
 
 
